Courtesy Copy of Genentech, Inc.’s
opposition of EP Patent No. 1141274

¥ t

10. JUN. 2004 16:15 MEWBURN ELLIS LLP NO. 0229 P W25

Ctunlgt Porlt rd Anoemtys

- f 120pa in Parts e Adtiosenw p Portrors Asplaled by
FiRope v Teide Muark Atcnren, ten Ammiliago Soils amonat
eW U rn I S Crape,ur Diragn Athirey. Hugh Pagat Fiznard Clopy
Roper Calgepank  Ray Coklo
ue

Patrk Stener Apdrow Fesmaido
York Houss smw;z‘n ﬁ';,",?u’,' Fﬂm"ﬂ
23 Kirggeway o HB: Fass|
Landon WCZE 6HP gnmnn Ketdta, ';M Frooman
Adtien Brasron lennen G
Tel 44 (U120 7240 4405 Rogur Gimchowe  S2500 S
Fox +AA (020 7240 5339 Sman Kremor Dantel Helt
MmalOmowtym.com Jusnna Cripps Allars
Hoban wauusn Jung Lyons
) Crirla Danison Mannsw Naylor
European Patent Office Ncholss Sqiefis Kao et
D-80298 Munich Cormdunt A Bsianeo
David Hamison i1
Germany Rache! Wit
*not CPA or EFA Withaknuz
W, Lom
10 June 2004
BY FACSIMILE
Dsar Sirs

Opposition to European Patent No: 1 141 274 B (application no. D0302354.0)
Proprietor: ZymoGenetics, Inc.
Title: Soluble Heceptor BR43x2 and Methods of Using them for Therapy

Our Ref: SJK/FGE187100
~ On behalf of:
Genentech, Inc,
1 DNA Way
South San Francisco
CA 94080-4830
USA

having its principal place of business in the USA,

we hereby file an OPPOSITION to the above numbersd patent entitiad "Soluble Receptar BR43x2
and Methods of Using them for Therapy”,

Please charge the opposition fee of Euros 610 to our deposit account number 2505.0013 under
refersnce 12837,

The grounds of opposition are lack of patentability (spscifically lack of naveity and lack of inventive
step), insufficiency of disclosurs and added subject matter. All the ciaims of the patent are impugned
and revocation of the patent in its entirety is requested. Oral procesdings are requested if the
Opposition Division contemplates maintaining the patent in any form.

The details of the Opponsnt's case are set out in the accompanying document. Confirmation with
references follow by post.

Yours faithfully
I

Christopher Denisen
Authorised Representative
On behalf of Simon Kiddle
for MEWBURN ELLIS LLP
simen.kiddle@mewburn.com
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NOTICE OF OPPOSITION

{o European Patent No: 1141 274 B
of ZvmoGenetics. Inc
by Genentech, Inc

1 Bequests

We request revocation of the patent in its entirety under the grounds ot added subject matter,
lack of patentability (novelty and inventive step) and insufficiency of disclosure.

We request oral proceedings in the svent that the Opposition Division forms the intention to
maintain the patent in any form.

2. Cited Documents

The following references are cited in this opposition.
D1 - WO 98/39367 (5t Jude Children's Research Hospital)
This application was published on 11 September 1988 and is full prior art to the patent.

D1 discloses the cloning of Transmembrane Activated CAML Interactor (TAC!) protein and
identify it as a TNFR family member. It is relevant to the opposed patent as claims 1 and 3
include the use of soluble polypeptides comprising the extracsllular domains of TACI, and
antibodies against TACI. Claim 36 of tha opposed patent includes a pharmaceutical
composition comprising antibodies against TACI.

D2 - WO 0D0/67034 (Immunex Corporation)

This application has a priority date of 30 April 1998 and a publication date of 9 November
2000. It duly entered into the European regional phase. Hence, in as much as the
disclosure of D2 is entitled to its priority date, it is available as prior art under Article 54(3)
EPC against subject matter in the oppossd patent which is entitled only to its international
filing data.

D2 discloses that neutrokine o (also known as ztnf4) is the ligand for TACI. This is relevant
as the opposed patent is based on this allegedly novel finding.

D3 - WO 01/12812 (Biogen, Inc)

D3 has an earliest priority date of 17 August 1999 and a publication date of 22 February
2001. It duly entered into the European regional phase. Hence, in as much as the
disclosurs of D3 is entitled to its earliest priority date, it is available as prior art under Article
54(3) EPC against subject matter in the opposed patent which is entitlsd only to its
international filing date.

D3 discloses that BCMA (known as BAFF-R therein) is the receptor for zinf4 (also known as
BAFF). This is relevant as the opposed patent is basad on this allegedly novel finding.
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D4 - WO 01/24811 (Biogen, Inc)

D4 has an sarliest priority date of 6 October 1999 and a publication date of 12 April 2001. It
duly entered into the European regional phase. Hence, in as much as the disclosure of D4 is
entitled to its sarliest priority date, it is available as prior art under Article 54(3) EPC against
subject matter in the opposed patent which is entitied only to its international filing date.

D4 relates to BCMA, and is relevant to the opposad patent as claims 1 and 3 make use of
soluble polypeptides comprising the extracellular domains of BCMA, as well as antibodies
against BCMA. Claim 36 includes pharmaceutical compositions comprising antibodies
against BCMA,

Ds - WO 98/18921 (Human Genome Sciences, Inc)

D5 was published 7 May 1998, and hence is available as full prior art against the opposed
patent. D5 relates to zinf4, which it identifies as a member of the TNF family. Itis relevant,
jnter alis, because claim 3 makes use of antibodies against zinf4.

D6 - EP 0 869 150 A1 (SmithKline Beecham Corporation)

D6 was published 7 October 1998, and so is available as full prior art against the opposed
patant. D6 relates to the TNF homologue zinf4 and is relevant for the same reasons as D5.

D7 - WO 99/12964 (Biogen, Inc)

D7 has an international filing date of 11 Ssptember 1998, and was published 18 March 1988,
Hance, regardless of whether D7 is entitled to its claimed priority date, it is available as prior
art under Article 54(3) EPC for the subject matter of the opposed patent sntitied to priority,
and as full prior art to subject matter not so entitied.

D7 relates to zinf4 and identifies it as a member of the TNF family. [t is relevant for the same
reasons as D5.

D8 - WO 98/27114 (Schering Corporation)

DS was published on 25 Juns 1898 and so is full prior art to the opposed patent. D8 relates
to ztnf4, and is relevant for the same reasons as D5.

D3 - von Bulow et al, Science 278: 138-141, 1997

This publication Is full prior art to ths patent and corresponds to tha patent application D1.
D7 discloses the cloning of TACI, identifies the protein as a TNFR family member and
analyses the structure of the protein. '

D10 - Laabi et al, The EMBO Journal vol. 11 no. 11 pp. 3897-3904, 1992

This publication is full prior art to the opposed patent and discloses the cloning of BCMA, and
its expression in maturs B-lymphocytes.

D11 - Laabi et al, Nuclsic Acids Research Vol. 22, No. 7, pp1147-1154, 1954

This publication is full prior art to the opposed patent and confirms that BCMA is
preferentially expressed in lymphocyte cells undergeing B-call differentiation.
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D12 - Madry et al, International Immunclogy, Vol. 10, No. 11, pp 1683-1702, 71898

This publication is full prior art to the oppased patent, and identifies BCMA as a mambar of
the TNF receptor superfamily.

D13 - Gras et al, International Immunology, Vol. 7, No. 7, pp. 1093-1106, 71995

This publication is full prior art to the opposed patent, and uses polyclonal antibodies against
BCMA to dsmonstrate that BCMA is a non-glycosylated integral membrane protein.

The following Board of Appeal and Enlarged Board of Appeal decisions are referred to
below.

G2/98 (Priority entitlemeant)

T0004/98 (Liposome Compositions/Sequus)

T0254/93 (Prevention of Skin Atrophy/Ortho Pharmacautical)
T0241/95 (Serotonin Receptor/Eli Lilly)

T1048/96 (Modified Pertussis Exotoxin/Stanford)

3. The Patent
The opposed patent is concerned with two distinct alleged findings.

The first is & protein referred to as "BA43x2” which is identified as an isvform of TACI.
Howevar, this disclosure is largely unrelated to the claimed subject-matter. Only claims 28-
35 primarily relate to the BR43x2 sequence. Independent claims 1, 3 and 36 are broader in
scope and concern the medical use and pharmaceutical compositions that relate to the
known receptors TACI and BCMA as well as BR43x2, and antibodies that are capable of
binding to them,

The second is that the TNF ligand ztnf4 is a protein that binds TACI, BR43x2 and BCMA. In
example 1 of the opposed patent, a secretion trap approach was used to identify BR43x2 as
a raceptor for zinf4. In example 4 (not present in the priority application), TAC! and BCMA-
transformed cells wera salected using zinf4 binding.

Ztnf4 was known to be a TNF-related ligand before the priority date of the opposed patent
{Ds, D6). TACI (D1, D) and BCMA (D10-D13) were also known, and had been identified as
members of the TNF receptor superfamily.
Claims 1 and 3 of the opposed patent have apparently been formulated with the intention of
reflacting the intaraction between zinf4 and BCMA and TACI (including the TACI splice
variant). The claims relate to the second medical use of compounds for the manufacture of a
medicament. In claim 1, the madicament is for inhibiting zinf4 activity in a mammal. In claim
3, the medicament is for inhibiting BR43x2, TACI or BCMA receptor-zinf4 engagement.
The list of compounds in both claim 1 and 3 includes the following:

= A polypeptide comprising ths extracellular domain of BR43x2 (SEQ ID NO:2)

« A soluble polypeptide comprising the extracellular domain of TACI
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» A polypsptide comprising the extracellular domain of BCMA

» A polypeptide comprising the segusnce of SEQ ID NO:10 (the consensus sequancs
of the cysteine rich pseudorepeat found in TACI, BR43x2 and BCMA)

« An antibody or antibody fragment which specifically binds to a polypeptide of SEQ ID
NO: 2 (full-lsngth BR43x2); SEQ ID NO:4 (a soluble form of BR43x2); SEQ ID NO:6
(full length TACI); SEQ ID NO:8 (full length BCMA) or SEQ ID NO: 10 (consansus
sequence of the cysteine rich pseudorepeat)

= A polypeptide of SEQ 1D NO: 4 (a solubla form of BR43x2)
- Amino acid residues 1-166 of SEQ ID NO:6 (TACI)
o Amino acid residues 8-37 of SEQ ID NO:8 (BCMA)
s+ Amino acid residuss 1-48 of SEQ ID NO:8 (BCMA).

As discussed in more detail below, we submit that the functional definitions of the mode of
action of the medicament appearing in claims 1 and 3 do not meet the requirements for an
allowable second medical use claim,

Moreover, in the opposed patent as filed, page 4, line 35 to page 6, line 6 and claims 29-55
refer to a method of inhibiting BR43x2, TACI or BCMA receptor-ligand engagement, without
specifying that the ligand is zinfd. The compounds for use in this method all appear in
present claims 1 and 3, and the list of disease indications corresponds to the subject matter
of granted dependent claims 13-28. Similarly, page 2, lines 7-10 of the opposed patent state
that the invention provides protein therapeutics for modulating the activity of ztnf4 or other
BR43x2, TAC! or BCMA ligands, and related compositions.and methods. Hencs, the
applicant's own disclosure states that ths claimed compounds could be expected to have an
effect in the claimed disease indications, regardless of the identity of the ligand.

As well as the compounds listed above, claim 3 also includes an antibody or antibody
fragrent which specifically binds to a polypeptida of SEQ ID NO:18.0r 20 (parts (j) and (k) of
claim 3). . ‘

No mention of SEQ ID NO: 18 or 20 can be found in the description of the application as
filad. Howevar, it appears that SEQ ID NO: 18 and 20 repressnt the sequences of residues
23.285 of human ztnf4 and murine TAC!, respectively (page 17, lines 9~10 of the application
as filed erroneously refers to SEQ 1D NO:19 as murine zinf4 instead of murins TACI).

Zinf4, also known as neutroking o, was well known in the art at the priority date of the
opposed patent. 1t would not be necessary to know the specific nature of the receptor to
know that antibodies which bind to this ligand might inhibit its function, e.g., by blocking its
binding to its recaptor. That such antibodies in fact block the binding to TAC) or BCMA doss
not represent a new effect, but only an explanation of a mechanism underlying the known
uss in this context,

Thus, the recitation in the claims that the medicament inhibits zinf4 activity or inhibits
BR43x2, TAC! or BCMA-zinf4 engagement adds mere infarmation without altering either the
compounds used or the nature of the downstream effect. The substance of the claims Is not
in fact dependent on the alleged new findings of the patent, and hence there is no real nexus
betwesen these new findings and the claims.

Empf .zei t:10/06/2004 17:14 Empf .nr.:181 P.OOG
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4. Added Subject Matter

During prosecution of the application, the patentee amended claims 1 and 3 in part (b) to
require that the compound used in the use is a "soluble polypeptide comprising the
extracellular domain of TACI". The aim of the amendment appears to have been to exclude
the diselosure in D1 which the patentee argusd only disclosed full length TACI.

The amendment was allegedly based on the application as filed as page 13, lines 18-21,
page 57, lines 12-20 and page 84, lines 25-28.

Page 13, lines 18-21 merely provides a general definition that says that soluble receptor
polypeptides are those which are not bound to cell membranes. There is no connection
bstwesn this general statement and the subject-matter defined by tha amsndmeant to part (b)
of claim 1 and 3, namely that the medical uses should employ a soluble polypeptide which
comprises the extraceliular domein of TACI. In short, the patentee has created a new
combination of subject-matter (i.e. a new intermediate generalisation) by linking this general
disclosure specifically to TACI, and so has added subject matter to the application as filad,
There is no supportin the application as filed for this class of polypeptides,

Further, even if it were legitimats to apply the general definition of “soluble” to TACI, the
soluble definition clearly requires that the soluble polypeptide in question is a fragment of a
parent, full length polypeptide, for example because it lacks a transmembrane or cytoplasmic
domain 50 that it is not “bound to a cell membrane”. On the other hand, the claim language
clearly admits the possibility that soluble polypeptide is formad from a TACI extraceliular
domain and a further non-TACI sequence as a rasult of the comprising language. This
clearly demonstrates that the amendment adds subject-matter over the content of the
application as filad..

The other sections referred to by ths patentee do not support the amendment either as in
each case the solubility of TACI is disclosed in combination with other features of the
polypeptides.

Page §7, lines 12-20 discioses the soluble feature in combination with the function of causing
an effect on immune response.

The section referred to on page B4, lines 25-28 only supports the administration of soluble
fusions of TACI to cause certain specific sffscts. Thus, this does not support the
generalisation to the use of any type of soluble TACI protein for the uses defined in claims 1
and 3.

Additionally, during the international phase of prosecution the patentee added present claim
36. Clairm 36 is dirscied to a pharmaceutical composition comprising an antibody or antibody
fragment which specifically binds to polypeplide of SEQ ID NO: 2, 4, B, 8, or 10, and also
comprising a pharmaceutically acceptabla carrisr,

This claim appears to be based on references to antibodies or antibody fragments in second
medical use claims 1 and 29 as filed. However, these second medical use claims only
disclose the antibodies and antibody fragments in conjunction with the specific property of
inhibiting ztnf4 activity, or inhibiting BR43x2, TACI or BCMA receptor-zinf4 engagemant.
Claim 36 as granted, on the other hand, contains no functional limitation, and does not recite
the biological property of the antibodies or fragments. Thus, it includes antibodies which,
while they might bind the polypeptides in the claim, do not necessarily have the properties
requirad in the application as filed, Hence, claim 36 is an unsupported generalisation of the
content of the application as filed.
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Finally, we note that the Boards of Appeal have held that the burden of proof in showing that
an amendment does not add subject matter falls on the patentee and that the legal standard
is beyond reasonable doubt (T1046/96). The patentee has not discharged this burden in the
prasent case, '

§  Priority Entitlement

The opposed patent claims a priority dats of 7 January 1999, from US 09/225,533. However,
the granted claims lack entitiement to this priority date fully or in part, for the reasons given
belaw,

H

The test for priority is set out in G0002/38. In order to be entitled ta priority, it is necessary
that a person skilled in the art can derive the subject matter of & claim directly snd
unambiguously, using common general knowledge, from the previous application as a whole.
The decision sets out that the coneept of what constitutes the “same invention” is to be
assessed strictly using the same test as is applied for the assessment of novelty and added
subject matter.

The sequence identifiers in the priority application and in the opposed patent are not the
same for a given polypeptide or nucleic acid. For eass of understanding, corrsspondsnce
betwssn certain polypeptide sequences is noted below:

Priority application Granted patent Polypeptide
SEQ ID NO:2 SEQ ID NO:2 Full length BR43x2
SEQ ID NO:4 SEQID NO:4 Soluble BR43x2,
lacking the
transmembrane and
— cytoplasmic domains
SEQ ID NO:8 SEQ ID NO:10 Conssnsus sequence

of the cysteine rich
pseudo repeat.
Amino acids 1-166 of SEQ 1D Amino acids 1-166 of The extracellular

NO:5 SEQ ID NO:6 domain of TACI
SEQ ID NO:6 SEQ ID NO:8 BCMA
Claim 1

The nearest corresponding statement to claim 1 of the opposed patent is found at page 4,
lines 17-28 and page 53, lines 3-17 of the priority document.

These statemants are directed to a method of inhibiting neutrokine o (zinf4) activity in a
mammal, comprising administering to said mammal an amount of a compound selected from
the group consisting of:
a) a polypeptide of SEQ 1D NO:4;
b) a polypeptide of SEQ 1D NO:8; -
¢) a fusion protein;
d) a polypeptide of SEQ 1D NO:5 from amino acid residue 1 to residue 166;
e) a polypeptide of SEQ 1D NO:6 from amino acid residue 1 to residue 150;
f) an antibody or antibody fragment which specifically binds to a polypeptide of SEQ ID
NO:4; .
g) an antibody or antibody fragment which specifically binds to a polypeptide of SEQ ID
NO:B.

Empf.zeit:10/06/2004 17:14 Empf.nr.:181 P.0O03
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This provides no support for the use of a polypeptide comprising any of the stated
sequences, except for specific fusion protsins, discussed in more detail below. Nor does it
provide support for the use of the extracellular domains of BR43x2, TAC! or BCMA unless
limited to the specific, recited sequences. For this reason, parts (2)-(d) of granted claim 1,
which are directed to the use of any polypeptide comprising an ECD of BR43x2, TACI or
BCMA or comprising the sequence of the pseudorepeat, represent a generalisation which is
not entitled to the claimed priority date.

With regard to antibodies and antibody fragments, there is no support in the priority
document for parts (s), (g) or {h) of claim 1 as granted. Part (e) is directed to an antibody or
antibody fragment which binds specifically 1o gny part of the full length BR43x2 sequence.
The priority document only refers to antibodies and fragments which bind to the BR43x2
extraceliular domain of SEQ ID NO:4. Part (g) is directed to antibodies and antibody
fragments which bind to any par of the full length TACI protsin, while part (h) is directed to
antibodies and antibody fragments which bind to any part of the full length BCMA sequence.
These embodimants are not mentioned at all in the priority application.

Parts (m) and (n) of granted claim 1 are also not entitled to tha claimed priority date, because
the priority document only refers to the use of a polypeptide of SEQ ID NO:6 (BCMA) from
amino acid residue 1 to residue 150, and not to any smaller parts thersof,

Claim 3

Claim 3 suffers from the same deficiencies as claim 1, above. Pars (j) and (k) also find no
support in the priority document, since thars is no mention of the use of antibodies to ztnf4,
or of SEQ ID NO:18 or 20, in the priority document,

In addition, there is no reference in the priority documeant to a method of inhibiting BR43x2,
TACI or BCMA raceptor-zinf4 engagement.

Therefore, claim 3 lacks entitlement to priority in its entirety.

Claims dependent on claim 1 and 3 lack priority at least to the same extent as claims 1 and
3. Additional commants on certain dependent claims are provids below.

Claims 4-7

The only discussion of fusion protsins which can be used in the method of inhibiting
neutrokine o activity in a mamrnal is found in the priority application at pags 4, lines 1-89,
page 4, line 28-page §, line 4 and page 53, lines 18-23. These passages refer to fusion
proteins which comprise SEQ |D NO:4 (the ECD of BR43x2), SEQ ID NO:8 (the consensus
sequence of the first cysteins rich pseudo repeat), SEQ 10 NO:5 from amino acid residue 1
to residue 166 (the ECD of TACI) or SEQ ID NO:6 from amino acid residue 1 to residue 150
{the ECD of BCMA).

Hence, in dependent claims 4-7, only part (a) of claim 7 is even arguably entitled to priority.
Cigims 9-12

No support can be found in the priority documant for & method in which the fusion protein
has the features of claims 9-12.

Empf.zei t:10/06/2004 17:14 Empf .nr.:181 P.OO3
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Claims 13-28

Many of tha disease indications given in dependent claims 13-28 do not find basis in the
priority application.

In respact of claims 13 and 15, the priority document and the application as filed provides no

basis for treatment of B-lymphocytes in general or resting B-lymphocytes, In particular, page

51, lines 8-10 of the priority document specifically states that "the ligand [zinf4] does not act

on rasting B cells”. This statement has been removed from the equivalent pagsags at page

54, line 4 of the PCT application. The only references in the priority application to the

inhibition of B cells refers to activated B cells (see page 51, line 14 and page 53, lines 25~2G
_of the priority document).

In respect of claim 18, which depends from claims 13 and 15, multiple sclerosis is mentionsd
nowhere in the priority document. In respect of claims 21, which depends from claims 13
and 15, no mention can be found in the pricrity documsnt of at least renal neoplasms, light
chain neuropathy or amyloidosis.

At least claims 19, 20 and 22-28 appear to lack entitiement to priority in their entiraty.
Claim 36

Claim 36 is directed to a pharmaceutical composition comprising an antibody or antibody
fragment which specifically binds to SEQ 1D NO: 2, 4, 8, 8, or 10 and a pharmaceautically
acceptable carrier.

However, no mention is made in the priority document of antibodies which bind specifically to
TACI or BCMA, nor to pharmaceutical compositions comprising antibodies and a
pharmaceutically acceptable carrier,

Hence, claim 36 is also not entitled to priority.
6. ormat of Medical Use Clal

The patent concerns two areas of subject-matter, the cloning of a splice variant of TACI
called BR43x2 and the purported finding that a known protein, refarred to in the patent as
zinf4 and slsewhere in the prior art as neutrokine a or BAFF, is capable of binding to two
known and closely related receptors, TAC! and BCMA.

However, the patentee has attempted to define the monopaly they are seeking using two
independent second medical uss claims 1 and 3. In both claims, there are long lists of
alternative compounds that can be amployed in the uses and a functional definition of the
mechanism of action of the compound. In claim 1, the medicament is said to bs “for
inhibiting ztnf4 activity in a mammal® and in claim 3, the medicament is said to be *for
inhibiting BR43x2, TACI or BCMA receptor-zinf4 engagement".

The specific medical conditions falling within the functional definitions are only set out in
dependent claims, as follows.

Claim 13 to 15 as granted recite that the medicament is for treating B lymphocytes, both
activated and resting B lymphocytes.

Enpf.zeit:10/06/2004 17:14 Empf.nr.2181 P.OI0
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Claim 16 as granted says that the medicament is for inhibiting antibody production, mors
particularly where it is associated with an autoimmune disease {(claim 17) such as SLE,
myasthenia gravis, multiple sclerosis or rheumatoid arthritis (claim 18). Claim 26 specifies
that the autoimmune disease is insulin dependent diabetes mellitus or Crohn's disease. .

Claim 19 as granted éays that the medicament is used for the treatment of asthma,
bronchitis, emphysema and end stage renal failure. Claim 20 further specifies that the renal
disease [sic] is glomerulonephritis, vasculitis, nephritis or pyelonephritis.

Claim 20 as granted says that the medicament is for treating renal necplasms, multiple
myelomas, lymphomas, light chain nauropathy or amyloidosis. -

Claim 22 as granted says that the medicament is for inhibiting effector T cells, for moderating
immune respanse (claim 23) or comprising immunosuppression (claim 24). The
immunosuppression may be associated with graft rejection, graft versus host disease,
autoimmune disease or inflammation (claim 25).

Claim 27 as granted says that the medicamént is for treating ihflammaticn, for example
associated with joint pain, swelling, anaesmia or septic shock (claim 28).

The general issue arises as to what the prior art needs to disciose in order to anticipate the
independant claims, and in particular whether the prior art documents need to discloss the
mechanisms of action that are recited in the claim in place of medical conditions, On this
point, we submit that the format of second medical use claims 1 and 3 is clearly contrary to
thoss approved by the Boards of Appeal of tha EPO. Consequently, the claims lack novelty
if any prior art document discloses a compound falling within the list in the claims and its use
for treating a specific condition falling within the functional definition, irrespective of whether
the prior art document also discloses that the compound worked in treating the condition
through the mechanism set out in claim 1 or claim 3.

As support for this legal position, we refer to T0004/38 (Liposome Compositions/Sequus) and
T0254/93 (Pravention of Skin Atrophy/Ortho Pharmaceutical).

T0004/98 sets out the type of features that can be employed in second medical use claims to
distinguish them from the prior art identifying these as:

(i) the iliness or diseass to be treated or the ailment to be cured.

() the naturs of the therapeutic compound to be used for treating or curing the
disease.

(ifi) the subject to be treated.

T0254/33 considered the question of whether finding the mechanism of action that underiies
the use of a known medicament for treating a known condition can confer novelty on a
second medical use claim that includes the mechanism as a feature. The Board in that case
held that the mechanism could not confer novelty on such a claim, stating at point 4.8 that:

"The mere explanation of an effect obtained when using a compound in a known
composition, even if the effect was not known to be due to this compound in the
known composition, cannot confer novelty to a known process if the skilled person
was already aware of the occurrence of the desired sffect.”

These casss are relevant to the interpratation of claims 1 and 3 of this patent. The claims
include a list of substancas that constitute features of the invention capable of contributing to
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the patentability of medical use claims. However, the functional featurss at the end of the
claims are no more than stating the mechanism by which the compounds are supposed to
work and consequenily are not fsatures that can confer novelty over a prior art disclosure of
the same compound used in a medical context. This is discussed further in sections on
novelty and inventive step below.

There iz also the issus of whether the inclusion of the functional definitions of the conditions
to be freated in claims 1 and 3 leads to insufficiency of disclosurs.

T0241/95 (Serontonin Receptor/Eli Lilly) dealt with second medical use claims that were
defined in terms of "a condition which can be improved or prevented by seiective occupation
of the 5-HTc receptor”. This is, of course, similar to the recital "for inhibiting ztnf4 activity in a
mammal’ in claim 1 and "“for inhibiting BR43x2, TAC! or BCMA receptor-zinf4 engagement®
in claim 3.

The decision emphasised at point 3.1.1 that when the condition to be treated was formulated
in this manner;

"the skilled psrson must be given instructions, in the form of experimental tests or any
testable criteria, allowing him to recognise which conditions fall within the functional
definition and accordingly whether or not the therapeutic indication representing the
heart of the invention falls within the scope of the claim.”

"The discovery on which the invention is based, even if representing an important
piece of scientific knowiedge, still needs to find a practical application in ths form of a
defined, real treatment of any pathological condition in order to make a technical
contribution to the art and be considered an invention eligible for patent protection®.

The Board then held that because the claim in question encompassed "an undefined number
of other conditions all aliegedly capable of being improved or prevented by the selective
occupation of the SHTe receptor” that the application in question failed to meet the
requirements of Article 84 as it was not clear whether the skilled person could establish
whether a particutar condition fell within the scope of the functional definition of the claim. In
this case, similar considerations apply under sufficiency of disclosure.

7. The Prior Art and Novelty

D1 - WOB8/39367 (St Jude Children's Research Hospital)

D1 was considered during prosecution but its relevance to the claimed subject matter, and in
particular the medical use claims appears to have been overlooked.

D1 discloses the cloning of Transmembrane Activated CAML Interactor (TACI) protsin and
identifies it as a TNFR family membsr. D1 further discloses therapeutic uses of TACI and
related polypeptides.

The disclosure of D1 is not limited to full length TACI protein and amino acid sequences, D1
also describes the use of extracsllular domains (ECD) of TACI, which may be an amino acid
sequence from amino acid residues 1-166 of the N-terminal of TACI (page 7, lines 19-24 and
page 18, lines 21-30), chimeric proteins comprising the TAC| ECD (page &, lines 8-15 and
page 24, line 19 to page 25, line 28), and proteins encoded by nucleic acid having at least
60% sequencs identity to the TACI sequence (see claim 1). Antibodies capable of binding
TAC!I are also disclosed as having therapeutic use (page 3, lines 25-26, page 49, lines 30-
32, page 5B, lines 1-6),
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The authors of D1 note on page 3, line 22 to page 4, line 12 that their proteins can be used in
medical applications, in particular suggesting their use:

*for lymphocyte activation of a receptor found on all B calls but only on a subset of T
cells".

"to specifically regulate B cell responses without affecting mature T cell activity”.
“where an increase or decrease of antibody production indepsndent of cellular
immune response is desired, e.g. during an infection (increase) or to avoid immune
complex deposition complications (rheumatoid arthritis, glomerulonephritis, and other
autoimmune conditions)".
"to treat cancers of T and B cells”.

Page 3, line 25 expressly mentions that:

“the soluble, extracellular domain can be used to inhibit cellular activation®.

i.a. constructs comprising the TACI ECD are useful as inhibitors by binding 1o the ligand of
TACL

The extracellular domain is described on page 8, linss 1-6 as bsing useful as a reagent, for:
"Administration of such a polypeptide acts to suppress the immune system. Such
administration is useful in the treatment or prevention of eutoimmune disease or grait-
rejection or graft-vs-host diseass following transplantation®,

There is 2 more detailed discussion of the medical applications of inhibiting lymphocyte

function using the polypeptides of the invention. The list of conditions set out on pages 15

onwards include:

» lymphocyte mediated autoimmune diseaze

» transplant rejection syndrome

e graft-vs-host disease

= myelomas, lymphomas and leukemias, espacially of B calls and immaturs T calls
= in slowing the proliferation of cancer cells

* activating lymphocytes for treating infections and anti-tumour immune responses

Furthermore, page 58, lines 8-22 discloses that TAC! inhibition is useful for treating

undesirable immune response including inflammatory disease, immuna complax induced

vasculitis, myasthenia gravis and systemic lupus erythematosus.

Therefore, we submit that the disclosurs in D1 clearly discloses compounds falling within

parts (b) and (g) of claims 1 and 3, namely soluble polypeptides comprising the ECD of
TAC!, and antibodies against the TACI sequence,

1
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Compounds falling within part (I) of claim 1 and part (m) of claim 3, namely amino acid
residues 1-166 of SEQ 1D NO:& (TACY), are also clearly disclosed in D1.

Moreover, SEQ 1D NO:10 is the consensus sequencs of the cysteine rich pseudorepeat
which appears in at least BCMA and TACI (see page 15, lines 15-33 of the opposed patent
as filed). Hance, by definition TACI must be a polypeptide comprising SEQ ID NO: 10, and
compounds falling within part (d) of claims 1 and 3 are disclosed in D1.

Medical uses of these compounds falling within the scops of the claims are also disclosed in
D1, as discussed further below. Therefore, claims 1 and 3 of the opposed patent ara
anticipated by D1 (see the discussion of the interpretation of the second medical use claims).

At Ieast the subject-matter of claims 13 to 27 are disclosed in D1. With regard to claim 15, it
is apparent that glomerulonephritis and vasculitis are examples of end stage renal failure,
from the dependency of claim 19 on claim 20 and from page 55, lins 29 to page 58, line 4 of
the opposed patent,

Claim 2 states that the mammal in which the ztnf4 activity is inhibited in a primate. This lacks
novelty over the disclosure of a human subject at page &0, line 5 of D1,

Claim 4 relates to fusion proteins consisting of a first and second portion, where the first
portion comprises a polypeptide comprising (inter alia) amine acids 34-66, 71-104 or 25-104
of SEQ ID NO:6 (TACH), and the second portion comprises another polypeptide. Claim 5
requires that the first portion further comprises amino acid residuss 105-115 of SEQ ID
NO:6. Claim 6 requires that the fusion protein comprises the extracellular domain of TACL

Page 24, lines 20-34 of D1 disclases fusions between functional fragments of TACI and
another protein. Pags 18, lines 21-30 of D1 discloses that one possible functional fragment
of TACI is the soluble extraceliular domain spanning amino acid residues 1-166. Hengce, at
least claims 4-8 lack novelty over D1.

Page 24, lines 24-26 of D1 states that the second polypepﬁde can be an Fc domain of an
immunoglobulin portion of an antibody. Thus, claim 8 lacks novelty over D1,

In addition, D1 discloses antibodies capable of binding TAC! (page 89, lines 5-15), their
therapeutic use (page 3, lines 25-26, page 49, lines 22-32), and therapeutic compositions
comprising TACI antibodies (page 58, lines 24-28), Thus, at least part (c) of claim 36 is
disclosed in D1. Palyclonal, human monocional and humanised mouse antibodies ara
discussed at page 50, line 3, page 50, line 30 and page 50, line 33 to page 51, line 8
respectively. Fab fragments are mentioned at page 51, line 22 of D1. Hence, dependent
claims 37 and 38 also lack novelty over D1.

D2 - WO 00/67034 (Immunex Corporation)

D2 discloses that neutrokine a (ztnf4) is the ligand for TAC! (see page 4, lines 1-7 of D2 and
of its priority application). Neutrokine o/zinf4 is referred to in D2 as “TACI ligand”. Hence,
D2 discloses the ligand/receptor relationship which is alleged to undsrlie the purported
invention of the opposed patent.

D2 discloses the therapsutic use of agonists and antagonists of the TACI/ztnf4 complex in
the treatmsnt of diseases modulated by the complex (pags 4, linas 32-34 of D2, and page 4,
lines 28-30 of the priority application). Pagse 9, lines 17-20 of D2 and page 8, lines 9-11 of
the priority document stats that the antagonist can be an antibody which binds to the binding
sita of TACI.
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Hence, part (g) of claim 1 and claim 3 are clearly anticipated by this document. This is the
case even if the funclional definitions recited in claims 1 and 3 (namely, the inhibjtion of ztnf4
activity of BR43x2, TAC! or BCMA raceptor-zinf4 engagement) are taken into account,
though we subrmit that it would be incorrect to do so, for the reasons sxplained above. There
is explicit disclosure in D2 that the antagonists are to inhibit TACl/ztrf4 engagement, and
hence inhibit ztni4 activity.

The therapeutic uses which are suggested for the antagonists include acute respiratory
dissase syndrome; tumor and tumor metastasis; autoimmune disease including multiple
sclerosis and diabetes; viral infection; rheumatoid anthritis; graft reject; IgE-madiated allergic
reactions; and inflammation. These diseases are mentioned in the published application at
page 8, lines 32-33 and page 10, lines 3-9, and in the priority application at page 9, lines 24-
25 and pags 9, line 29 to page 10, line 1.

Thus, at least dependent claims 16-18 and 22-27 lack novelty over D2.

D2 also discloses that the antagonists, including an antibody which binds to the binding site
of TACI, can be administered for therapy with a suitable canier (page 12, lines 4-1B of D2
and page 11, line 26-29 of the priority application). Hence, part (c) of claim 36 iz anticipated
by D2. Fab fragments are disclosed at page 9, line 30 of D2 and page 9, line 22 of the
priority document, and so at lsast dependent claim 38 also lacks novelty.

D3 - WO 01/12812 A2 (Biogen, Inc)

D3 relates to a BAFF receptor, which it calls “BAFF-R". At page 1, line 22 of D3, it is noted
that BAFF-R is the same as "BCMA". The sequence given for BAFF-R in the earliest priority
document of D3 is identical 1o the sequence given for BCMA at SEQ 1D NO: 8 of the
‘opposed patent.

BAFF is an alternative name for zinf4 (ses the opposad patent as filed, page 1 line 33- page
2 ling 4). Thersfore, like D2, D3 discloses the ligand/receptor relationship which is alleged to
underlie the opposed patent.

The disclosure of D3 is not limited to the full-length receptor. D3 also discloses that it is
possible to use a farm of BCMA which is free of transmernbrane and cytoplasmic domains
{pags 11, lines 13-14, page 11, line 33 to page 12, line 11 and page 290, lines 20-21 of D3;
and page 11, lines 18-18, page 12, lines 1-12 and pags 21, lings 7-8 of the earliest priority
document). : : "

Furthermore, since SEQ ID NO:10 defines a conssnsus sequence of a cysteine rich motif
appearing in at least BCMA and TAC! (pags 15, lines 15-33 of the opposed patent as filed),
then by definition BCMA is a polypeptide comprising SEQ 1D NO: 10.

D3 further describss the use of antibodies against BCMA (ses page 4, line 5 and page 13,
iines 11-21 of D3, and claims 21, 27, 39, 45, 53, 68, 76, 78, 81, 83, 84 of the earliest priority
document), and a chimeric protein comprising BCMA fused to a haterologous sequsncs
(page 4, lines 9-12 and page 20, fine 20 to page 21, line 5 of D3, and page 5, lines 11-14 and
page 21, lines 8-24 of the earliest priority document).

D3 states that included in the methods of the invantion ars "methods of using agents for
Ireating, suppressing or altering an immune response involving a signalling pathway bstween
BAFF-R [BCMA] and its ligand® (page 3 fine 33-page 4 line 1). Page 11, lines 13-14 states
that "the claimed invention includes in certain embodiments methods of using peptides
derived from BAFF-R [BCMA] which have the ability o bind BAFF [zinf4]". Hencs, thers is
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disclosure in D3 that the methods of the invention will biock BCMA-ztnf4 engagement and so
inhitit ztnf4 activity.

Compounds which fall within parts (c), (d) and (h) of claims 1 and 3 are clearly disclosed in
D3. Hence, claims 1 and 3 lack novelty over D3, even if the functional definitions recited in
claims 1 and 3 (namely, the inhibition of zinf4 activity or BR43x2, TACI or BCMA receptor-
zinf4 engagement) are taken into account, though we submit that it would be incorrect to do
0.

D3 describes the therapsutic use of the BOMA and BCMA-related molecules for inhibiting B-
cell growth, dendritic cell-induced B-cell growth and maturation or immunoglobulin production
in an animal (page 3, lines 21-24 of D3, page 4, line 30 to page 5, line 2 of the priority
document). It also discloses treatment of autoimmune diseases, hypertension,
cardiovascular disorders, renal disorders, B-cell lympho-proliferative disorders,
immunosuppressive diseases, organ transplantation and HIV (page 3, lines 30-33 of D3,
page 5, lines 1-6 of the earliest priority document).

Furthermora, D3 states that: .

“The invention relates to use of BAFF-R and BAFF-R related molecules to effect the
growth and maturation of B cells and the secretion of immunoglobulin. The invention
relates to use of BAFF-R and BAFF-R related molecules to effect responses of the
immune system, as necessitated by immuna related disorders. Additionally, this
invention encompasses the treatment of cancer and immune disorders through the
use of 2 BAFF-R, or BAFF-R related gene through gene therapy methods.

"The BAFF-R and homologs thereof produced by hosts transformed with sequences
of the invention, as well as native BAFF-R purified by the processes known in the art,
or produced from known amino acid sequences, are useful in a variety of methods for
anticancer, antitumor and immunoregulatory applications.” (Page 10, lines 4-14 of D3
and page 10, lines 9-18 of its earliest priority document).

The disclosure of compounds which are included in claims 1 and 3 and medical uses of the
compounds falling within the scope of the dependent claims also shows that claims 1 and 3
lack novelty over D3, '

At least depandsnt claims 13, 16, 17 and 22-25 lack novelty over the disclosure of this
document, as dependent on each of parts (c), (d) and (h) of claims 1 or 3. D3 also discloses
the use of antibodies against BCMA to inhibit inflammation (page 4, lines 1-2 of D3 and claim
65 of the priority application). Therefore, claim 27 as dependent on part (h) of claim 1 or 3
also lacks novelty over D3.

Page 20, line 20 to page 21, line 2 of D3 describe a recaptor inhibitor comprising an
extracellular domain of BCMA fused to a human Fc domain. This is supported in the sarliest
priority document at page 21, lines 7-22. Hencs, at least dependent claims 4-6 and 8 and 9
lack novalty over D3.

With regard to claim 36, D3 discioses antibudies against BCMA and their use in treatment as
discussed above, and hence at Isast part {d) lacks novelty over this document. Page 13,

lines 18-19 of D3 and page 13, lines 13-14 of the sarliest priority document discloss that the
antibody can be monocienal or polyclonal, and so at least claim 37 also lacks novelty.
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D4 - WO 01/24811 (Biogen, Inc)

D4 is relatad to BCMA, which is stated to be a receptor for the tumour necrosis factor, APRIL
(see page 4, lines 10-11 of D4 and page 4, lines 20-21 of D4's sarliest priority application).
in D4, BCMA is also referred to as “APRIL-R".

As well as full-length BCMA, D4 relates to a soluble form of BCMA lacking the
transmembrane and cytoplasmic domains. This is disclosed in D4 at page 12, lines 23-24,
page 13, lines 4-5, page 16, ling 26-27 and page 27, lines 22-30. It finds basis in the earliest
priority documsent at page 13, lines 4-15, and page 22, lines 3-4.

D4 discloses the use of BCMA (APRIL-R) and BCMA related moleculss to affect the growth

- and maturation of B-cells, specifically as they rslats to tumour cells. D4 also relates to the
use of BCMA and BCMA related molecules to effect resporises of the immune system, as
necessitated by immune related disorders. Hence, the document relates to the use of BCMA
and BCMA related molecules to treat cancer and immune disorders, and in
immunoregulatory applications. This is disclosed in D4 at page 11, lines 14-25 of D4, and
finds basis in the earfiest priority document at page 11, lines 8-20.

D4 also states that the invention provides methods of inhibiting B-cell and non-B cell growth,
dendritic cell-induced B-cell growth and maturation or immunoglobulin production in an
animal using BCMA peptide. In addition, D4 describes methods of using BCMA in the
treatment of autoimmune diseases, hypertension, cardiovascular disorders, renal disorders,
B-cell ympho-proliferative disorders, immunosuppressive disorders, organ transplantation,
inflammation and HIV (page 22, lines 5-13 of D4 and page 18, lines 15-21 of the earliest
priority document).

Thus, parts (c) and (d) of claims 1 and 3 lacks novelty over D4 (BCMA being a polypeptide
which comprises a sequencs falling within SEQ 1D NO:10, as explained above).

At least dependant claims 13, 16, 17, 22-25 and 27 also lack novelty over this document
. based on the therapeutic indications mentioned in D4.

D4 also discloses the use of anti-BCMA antibodies in the treatment of cancer (page 4, lines
17-31 of D4 and page 4, line 27 to page 5, fine 10 of the earliest priority document) and in the
treatment of conditions associated with undesired cell proliferation (claim 1 of D4 and claim
16 and claim 19 of the earliest priority document). Hence, part (g) of claims 1 and 3 also lack
novelty over this document.

Moreover, part (d) of claim 36 of the opposed patent lacks novelty over the disclosure of
BCMA antibodies, their use in therapeutic methods, and their formulation into a
pharmaceutical composition, as discussed above. Antibodies which are monoclonal,
polyclonal or humanized are described (page 14, line 16-19 and line 27 of D4, and page 14,
lines 16-18 and line 27 of its earliest priority document), and so at least claim 37 also lacks
noveity over D4.

D5-D8, discussed below, are relevant for the assessment of novelty of part (j) of claim 3 of
the opposed patent.

D5 - w0O88/18921 (Hurman Genoms Sciances, Inc)
D5 discloses the amino acid sequence of nsutrokine a, also known as zinf4 (SEQ ID NO:2).

D5 also disclosss antibodies against neutrokine a (page 10, lines 25-27, page 45, line 27 to
page 48, line 12) which are ussful in methods of therapy (page 11, lines 1-2, page 13, lines
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8-13, pags 56, line 15 to page 57, line 28), for example as preferred antagonists of
neutrokine a.

Therapsutic applications for antagonists of neutrokine e mentioned in D5 include the
inhibition of B-lymphocytes and T-cell subsets such as activated and CD8 cytotoxic T-cells
and natural killer cslls, in certain autoimmune and chronic inflammatory dissases (page 56,
lines 15-19). Examples of specific conditions include multiple sclerosis and insulin
dependsant diabstes (page 56, line 20), asthma (page 57, line 4) and rheumnatoid arthritis
(page 57, lines 10), -

Hence, at least part (j) of claim 3 and dependent claims 13, 16-19 and 20-27 lack novelty
over D5,

D6 - EP 0 869 180 A1 (SmithKline Beecham Corporation)

D6 concemns a TNF homologue which it calls TL5. This is an alternative name for neutrokine
a and ztnf4, as confirmed by WO 00/57034 (D2), page 3, lines 3-12. The saquence of
human TL5 is disclosed in fable 2b. .

Antibadies against TLS are disclosed at pags 12, lines 9-27 of D6. At page 12, lines 24-27,
the document states:

“Antibodies against TL5 polypeptides may also be employsd to traat chronic and
acute inflammation, arthritis, septicaemia, autcimmune disease (g.g., inflammatory
‘bowel dissase, psoriasis), transplant rejection, graft vs. host diseass, infection,
stroke, ischemia, acute respiratory disease syndrome, restenosis, brain injury, AIDS,
bone diseases, cancer (2.g., lymphoproliferative disorders), atherosclesois, and
Alzheimers disease, among others.”

Hencs, at least part (j) of claim 3, and dependent claims 16-18, 22-25 and 27 lack novelty
over D6.

D7 - WO 98/12964 (Biogen, Inc)

D7 disclosss a TNF family member which it calls “Kay-ligand”. The sequsnca given for Kay-
ligand in SEQ ID NO:2 of D7 is the sama as the sequence of ztnf4, e.g., shown in DS.

Antibodies against zinf4 are disclosed at page 7, lines 5-7 and page 14, line 21 to page 16,
line 23, and it is stated that thess antibodies can be used in the treatment of cancers and in
the manipulation of the immune system to treat immunoclogical diseases.

It is also stated that "the Kay-ligand [ztnf4] is present primarily in the spleen and in peripheral
blood lymphocytes, strongly indicating a regulatory role in the immuns system” (page 13
lines 13-14 of D7).

Hence, at least part (j) of claim 3, and dependent claims 16,17 and 22-24 lack novelly over
D7.

D8 - WO 98/27114 (Schering Corporation)

D8 discloses a TNF ligand family member, which it designates 63954. The sequences given
in the application correspond to the sequence of ztnf4 (see for sxample SEQ ID NO:4 of D8).
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Antibodies which spacifically bind to a 63954 protein or peptide are disclosed at pags 5, lines
1-23 of DB, At page 7, line 35 to page 8 line 5, it is stated that:

“Another msthod provided is treating an organism having an abnomnal immune
response by administering to said organism an effective dose of: an antibody or
binding partner which binds specifically to a §3954; a substantially purs 63954
protein, or a peptide thereof; or a nucleic acid encoding a 63354 peptide. The
abnormal immune respaonse may be characterised by a T cell immune deficiency;
chronic inflammation; or tissue rejection”.

Page 38, lines 10-18 state that:

“Antagonists of 63954, such as the naturally occurring sacreted form of 63954 or
blocking antibodies, may also be useful. They may provids a sslective and powerful
way to modulate immunse responses in abnormal situations, e.g., autoimmune
disordsrs, inciuding rheumatoid arthritis; systemic fupus erythematosis (SLE),
Hashimoto's autoimmune thyroiditis, as well as acute and chronic inflammatory
responsss in which T cell activation, expansion and/or immunological T cell memory
plays an important role”.

The uss of antibodies in treating cancerous or degenerative conditions is also mentioned at
page 37, lines 15-22.

Thus, at least part (j) of claim 3 and dependent claims 16-18, 22-25 and 27 lack novelty over
Ds.

D13 - Gras et al, (1995)

D13 discloses polyclonal antibodies specific to BCMA, and compositions containing said
antibodies. Page 1094, second column describes the affinity purification of anti-BCMA
antibodies. It is stated that:

"The purified antibodies were concentrated 10-fold, dialyzed against PBS and stored
in 50% glycerol at -20°C".

Claim 36 of the apposed patent is directed to a pharmaceutical composition comprising an
antibody or antibody fragment which specifically binds to SEQ ID NO:8 (BCMA), ana
pharmacsutically acceptable carrier.

This product claim must be interpreted as including any composition which is suitable for
pharmaceutical use and which includes a pharmacsutically acceptable carrier, even if said
use is not disclosed.

The composition of BCMA antibodies described in D13 would be inherently suitable for
pharmaceutical application. Glycerol a solvent or vehicle that is suitable forusein and is
used in pharmaceutical applications. Therefore, claim 36 lacks novelty over this document.
8, ntiv

[t is submitted that the subject matter claimed in the opposed patent, in as much as itis
novel, lacks inventive step.

The association of zinf4 and TACI, BCMA or BR43x2
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The opposed patent is based on the observation that the zini4 ligand binds to BR43x2 and
also to TACI and BOCMA.

In example 1 of the opposed patent, a secretion trap approach was used to identify BR43x2
as a protein that binds ztnf4, In example 4, TAC| and BCMA-transformed cells were selected
using ztnf4 binding.

TAC! and BCMA were also known at the priority date of the opposed patent, Both D1 and
D3 disclose the cloning of TAC, identify the protein as a TNFR family member and analysa
the structurs of the protein.

D10and D11 discuss the earlier cloning of the BCMA gene, and D12 identifies it as a
membaer of the TNFR superfamily.

As explained above, D1 further suggests that TACI, soluble forms of TACI and antibodiss
against TAC! can be used in methods of therapy, which include methods of the dependent
claims of the opposed patent. AntibodiesTuseful in antagonising TACI are said to block
access to TACI in lymphocytes (page 49 lines 30-31). Similarly, the extracellular domain of
TAC! is stated o function as a dominant negative or blocking reagent, which intercepts the
endogenous normal ligand (page B lines 1-4). Hence, the skilled person would be well aware
that antibodies against TACI and extracellular portions of TACI would block ligand binding to
the recoptor and hence prevent the ligand activity.

As discussed abova, it is submitted that the functional definitions of the purpose of the
madicament in claims 1 and 3 {namely, the inhibition of zinf4 activity or the inhibition of
BR43x2, TACI or BCMA receptor-zinf4 engagement) cannot bestow novelty on the claim, as
they do not define a disease condition, still less a disease condition distinct from those
known in ths art to be freatable with the listed compounds. Accordingly, no technical
problem is solved by the identification of the ligand in the context of the claim.

With respect to part (j) of claim 3, the position is similar. Ztnf4 was known at the priority data
of the opposed patent, and had also been identified as a TNF ligand in D5-D8. The inhibition
of zinf4 using antibudies against ztnf4 is known from D5-D8, above.

. Hence, claims 1 and 3 lack inventive step over the disclosure of D1.-
Madical Indications and Pharmaceutical Compositions

Claims 13-28 relate o disease indications for the medicament of claims 1 and 3. As noted
above, many of these are known from the prior art. Those indications which are not explicitly
disclosed, however, lack inventive step over D1,

D1 explicitly discloses the use of compounds according to the opposed patent in the
treatment of, jnter alia, autoimmuns diseases, inflammation and myelomas, lymphomas and
leukemias (e.g., page 16 lines 25-31; page 58 lines 1-23). Well known examples of
autoimmune diseases, inflammatory diseases and myelomas, lymphomas and leukemias
therefora represent mere alternatives 1o the conditions disclosed in D1, and lack inventive
step without unexpsected benafits.

More_over. _it is clear from the opposed patent that the list of conditions has besn derived from
consideration of the specificity of the ligand and receptor for B cells.
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Page 53 lines 27-34 of the opposed patent (as filed) state:

“Therefore, the specificity for B cells by the ligand and receptor suggests that they are
useful for the study and treatment of autoimmunity, B cell cancers,
immunomodulation, 1BD and any antibody mediated pathologies, e.9., ITCP,
myasthenia gravis and the like, renal disease, indirect T cell immune responss, graft
rejection, graft versus host diseass.” (Emphasis added).

The opposed patent also states that ztnf4 has been shown to activate B cells resulting inB
call proliferation, antibody production and up-regulation of activation markers in vitro (page
53 lines 35-38). Again, this assoclation with B cell activity has lead to tha suggestion of utility

in B-cell associated disorders:

“Thus, the polypeptides ot the current invention can be targeted to specifically
regulate B cell responses, inhibiting activated B cells, during the immune response,
without inhibiting other cell populations which is advantageous during the treatment of
disease. Additionally, the polypeptides if the present invention could be used to
modulate B cell development, development of other cells, antibody production and
cytokine production” (page 54, lines 6-13 of the opposed patent as filed).

It is apparent from these statements that tHe therapeutic indications described in the
opposed patent are derivable from the fact that the ligand and receptor are B-cell spacific.

However, TAC! was already known to be specific to B cells. DS reports Northern blot data on
page 138, middie column showing that TACI mANA s exprassed "in spieen, small intestine,
thymus and peripheral blood lymphacytes, suggesting that a single TACI transcript is present
in both T and B lymphocytes™. A polyclonal antibody to TACI was used to demonstrate its
presence on the surface of B cells, but not resting T cells (page 138, right hand column).

D1, page 3, lines 31 fo page 4, iine 3 states that:

“A particular advantage of the present invention is that it provides lymphocyte
activation of a receptor found on all B cells, but only on a subset of T cells. The
receptor can thus be targeted to specifically regulate B cell responses without
affacting mature T cell activity. Such argeting specificity is always advantageous,
particularly where an increase or decrease of antibody production independsnt of
cellular immune response is desired, e.g., during an infection (increase) or to avoid
immune complex deposition complications (rheumatoid arthritis, glomerulonephritis,
and other autoimmune conditions)”.

The conditions fisted in the opposed patent would have bean produced generally by the
person skilled in the art based on the known specificity of TACI, Indsed, it largely was so
produced by the authors of D1.

Thus, the derivation of the conditions claimed in the opposed patent is not dependent on the
identification of ztnf4 as ths ligand for the receptors, and the claims relating to specific
diseass indications lack inventive step.

BCMA and its Use in Medical Indications and Pharmaceutical Compositions

BCMA was also known at the priority date of the opposed patant. It was known to bsa

" member of the TNFR family and was also known to have a specific rola in the maturation of
B-cells.
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D10 discloses the sequence of BCMA (figure 8). It also discloses that BCMA RNA is
expressed mainly, if not only, in mature B cells: indeed, BCM stands for °B cell maturation®
(page 3901, right hand column). In view of the expression data, a role for BCMA in lymphoid
praliferation and/or differentiation was postulated (page 3902, first paragraph of discussion
saction). '

D11 confirms that BCMA RNA is found mainly in lymphoid cells undergeing B cell
differentiation (right hand column of page 1147, lines 26-28). The document states that:

"ANase prolection assays clearly confirmed that the BCMA gene is preferentially
exprassed in the B-cell linsage. The BCMA gene is not expressed in the T-cell lines
tested (except the SUPT11 post thymic T-cell line) and not at all in the myeloid cell
fines used in this study” (page 1152, third paragraph of the discussion).

D12 identifies consensus sequences from the human and mouse BCMA, and identified six
cysteine residues that are coriserved in the N-tarminal part of the human and mouse
proteinis. This resulted in the identification of BOMA as a TNF receptor with a single cysteine
motif (page 1694, paragraph bridging first and second column). ’

Accordingly, in consideration of the B-cell specificity of BCMA and its apparent role in B-cell
maturation, the skilled person would have proposed that the downregulation of BCMA would
be effective in treating B-cell mediated dissases such as those associated with antibody
activity, and hence would have proposed conditions currently claimed in the opposed patent.

Antibodies against BCMA and soluble, ligand sequestering fragments of BCMA would readily
occur to the skilled person as methods of downregulating BCMA activity. In respact of the
inhibition of a transmembrane receptor, the use of antibodies and the receptor extracellular
domain are used often in the art.

Parts (c) and (h) of claims 1 and 3, which relate to use of the extracellular domain of BCMA
and to antibodies specific to BCMA, therefore not only Jack novelty in respect of D5 and D6,
but also Iack inventive step in consideration of D10 to D12 in combination with D1. This
applies equally to claims dependent on parts (c) and (h) of claims 1 and 3, and to part (d) of
claim 36.

Parts (m) of claim 1 and (n) of claim 3 relate to the use of amino acid residuss B-37 of SEQ
ID NO:8 (BCMA) in the manufacture of a medicament Pars (n) of claim 1 and (o) of claim 3
relate to the use of amino acid residues 1-48 of SEQ ID NO:8 (BCMA) in the manufacture of
a medicament. o

It is unclear if thase parts of the claim are closed or open definitions, If they are open
definitions, i.e., relate to polypeptides comprising amino acid residues 8-37 or 1-48, then they
lack novelty over D3 and D4 for the same reason as the uss of a polypeptide comprising the
BCMA extracsllular domain. 1f the definitions are intended to be closed, that is, to refate to
polypeptides consisting of amino acid residues 8-37 or 1-48, then the oppossd patent does
not indicate any problem solved by these spacffic fragments as compared to theECDasa
whole. Thus, these parts of the claims lack inventive step to the same extent as use of the
BCMA ECD.

BR43x2
In the opposed patent, BR43x2 is identified as an isoform of the known protein TACI. Claims
1 and 3 include the use of an extracellular domain of BR43x2 or an antibody directed to

BR43x2 in the manufacture of a medicament for inhibiting ztnf4 activity in a mammal, or
inhibiting BR43x2, TAC! or BCMA-ztnf4 engagement (parts (a), (s), (f), and (k) of claim 1,
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and parts (a), (e), (), and (I) of claim 3). Claims 29-35 are directed 10 the BR43x2
polypeptide and nucleic acids, and to vectors and cultured cslls comprising the nucleic acid.

As shown in figure 1 of the opposed patent, BR43x2 is identical almost in full to TACI, but
lacks the first cysteine repeat motif. The skilled person would be aware that altemative
splice products are common in members of the TNFR superfamily (see for example D12,
penultimate paragraph).

D1 relates to TACI proteins and nuclectide sequences in general, and not simply to the
sequences disclosed in that document. Indeed, claim 1 of D1 relates to nucleic acids having
at least 60% similarity with the coding sequence of SEQ ID NO:1. The nucleic acid
sequenca encoding the BR43x2 variant has approximately 84% nuclectide identity to the
nucleic acid sequence encading TACI, and so is encompassed in the disclosure of D1.

.-Morsover, page 31, line 13 to page 33, line 6 of D1 discloses methods of identifying naturally
occurring TACI variants from cDNA or mRANA. For example, it is suggested that probes
against TACI could be used to screen a thymic cDNA library, since lymphocyte cells seem to
have the highest expression of TACI (page 31, lines 19-23). Methods of mRNA selection are
also disclosed, for example using immobilised antibodies specific to TAC! (pags 32, line 30
to page 33, fine 6). ’

The opposed patent discloses that BR43x2, TACI and BCMA are expressed predominantly
in the spleen and thymus (page 17, lines 8-12). Therefore, screening a cDNA library or
mRNA derived from such cells using nucleic acid probes or antibodies based on the
sequences disclosed in D1, the skilled person would have identified the BR43x2 splice
variant.

in any case, BR43x2 is a mere sequence variant of TACI, which appears to possess no
surprising function or property sufficient to support inventive step. In the opposed patent, the
uses proposed for BR43x2 are identical to thoss disclosed for TACI In the absence of any
new effect of the sequence variant, the only problem which can be said to be solved by
BR43x2 is the provision of a mere alternative sequence. The solution in the opposed patent
is provide a sequence identical to the previous TAC| sequence except for the deletion of one
region. We submit that in this case, the BR43x2 variant, possessing no new technical effect,
cannot provide inventive step.

Those medical uses which have been disclosed or are apparent for TACI, its ECD or
antibodies to TACI would be equally obvious ta the skilled person in connection with the
TACI isoform, in the absencs of any new sffact associated with that isoform.

Hencs, parts (a), (&), (f) and (k) of claim 1, and parts (a), (&), (f) and (1) of claim 3 lack
inventive step over D1, as do claims 29-35 of the opposed patent. Dependent claims relating
to use of the ECD of BA43x2 in a fusion protein, or to specific medical uses of BR43x2, lack
inventive step in view of D1. Since all dependent claims lack sither novelty or inventive step
in respect of TACI, they lack inventive step equally in respect of BR43x2.

Parts (a) and (b) of claim 36 and the claims dependent therson, lack inventive step for the
same feason,

Moreover, due to the identity of the sequences in all respects except for the missing
pseudorepeat in BR43x2, all antibodies which bind to BR43x2 will also bind to TACY, and
conversely, almost all antibodies which bind to TACH will also bind to BR432x2. No
improvement is shown or suggested. Thus, there can be no inventive step in using an
antibody which binds to BR43x2 in a method of claim 1 or claim 3, orin the pharmaceutical
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composition of claim 36, since this antibody must be an antibody which binds to TACI and
this is taught in D1.

Other Matters

Claims 1 and 3 refer to the second medical usa of an antibody which binds to SEQ 1D NO:10
(the consensus sequences of the cysteine rich pseudorepeat). Claim 36 is directed to a
pharmaceutical composition which comprises an antibody, including an antibody which
specifically binds 1o SEQ 1D NO;10. SEQ ID NO: 10 is found in TACI, for exampie. The
opposed patent does not state what problem an anfibody which binds to this sequence
solves, when compared to an antibody which binds to other parts of TACI. Hence, this must
be considered as merely an embediment of the disclosure of antibodies in D1, and to lack
inventive step over that document.

Claim 3 part (k) refers to the use, in the manufacture of 2 medicament for inhibiting BR43x2,
TACI or BCMA receptor-ztni4 engagement, of an antibody or antibody fragment which
specifically binds to a polypeptide of SEQ ID NO:20. As noted abova, SEQ ID NO: 20
appears to be the sequence of murine TACl. However, antibodies against TACI are taught in
tha treatment of disease conditions which are given in the dependent claims (D1). D1 givas
the human TACI sequence. However, there cannot be any inventive step in using antibodies
against the murine sequence as an alternative to this, particularly as D1 mentions that
homologs from other species are included in the invention (page 16 lines 5-7, page 31 lines
18-18, page 33 lines 13-15).

Claim 7 part (b) relates to a fusion protsin in which the first portion is amino acid residues 1-
154 of SEQ ID NO:6 (TACI). It is unciear whether this is intended to bs an open or a closed
definition, i.s., if longer first portions could be included. If the definition is open, then this
lacks novelty over D1 for the same reason as the TAC! ECD. If a closed definition, then no
indication is given in the opposed patent as to what problem is solved by the use of this
fragment as comparad to the complete TACI ECD. Hence, since no technical problem
appears to be solvad compared to D1, this claim lacks inventive step.

Claims 8-12 give further specifics as to the natura of the fusion protein and particularly, the
immunoglobulin heavy chain constant region. Page 24, lines 24-26 of D1 state that the
second polypeptids can be an Fc domain of an immunoglobulin portion of an antibody.
Clairns 9-12 simply provide routine variants of this, which would be well known to the sk;lled
person and cannot provide inventive step.

9.  Suffiiency

Claims 1 and 3 define medical conditions with reference to a mechanism of action. In claim
1, the medicament is sald to be *for inhibiting ztnf4 activity In a mammal” and in claim 3, the
medicament is said to be “for inhibiting BA43x2, TACI or BCMA receptor-zini4 engagement™.
Examples of spacific medical conditions falling within the functional definifions are only set
out in dependent claims.

As discussed in more datail under section 6 above, T0241/95 (Serontonin Receptor/Eli Lilly)
stated that when the method of treatment is dsfins only in terms of mechanism, the skilled
person must be given instructions, in the jorm of experimental tests or any testable criteria,
allowing him to recognise which conditions fall within the functional definition and accordingly
whethsr or not a therapeutic indication falls within the scops of the daim. In the present .
opposed patent, no experimental test is provided, Although certain effects of 2tnf4 on cells
and on animals are shown in the examples, without more specific disclosure they are not
sufficient to enable the skilled person to be confident that these are the only sffacts mediated
by zinf4 or that a disease in which the same symptoms appear is necessarily a condition
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which is treatable by zntf4 inhibition. The sxamples also show that zinf4 is upregulated in
mice with certain disease conditions, but the claims are not limited to those conditions in
which zinf4 is upregulated. The skilled person is therefore not taught what testis to be
performed.

The opposed patent indicates the diseasss in which it expects zinf4 to be useiul are those
which ars B-cell related, such as antibody mediated pathologies and B-cell cancers, due to
the specificity of zinf4 and its receptors for B cells (page 53, lines 27-34).

As discussed above, in as much as a disease or condition could be recognised to be
associated with B-cell activity or antibody function, then this condition would have been
obvious to the skilled parson based on the prior art. In as much as a condition is not so
recognised by ths skilled person, then the application is not sufficient lo allow the skilled

person to ascertain in advance whether that disease is one which can be treated by zinf4
inhibition or by inhibition of BR43x2, TACI or BCMA receptor-zini4 engagement.

10, Conclusions

In visw of the above commants, revocation of the patent in its entirely is requested.

SRV

Christopher Denison

for Simon Kiddle
Authorised Representative
MEWBURN ELLIS LLP
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